Intracellular regulation of progesterone secretion by the superoxide radical in the rat corpus luteum.
In this study we examined the prospect that the superoxide radical (SOR) is involved in the mechanism by which LH stimulates progesterone secretion in the rat corpus luteum (CL). Treatment of dispersed CL cells with low doses of LH or a SOR-generating system (xanthine-xanthine oxidase) resulted in a significant increase in progesterone release and SOR production. High doses of each treatment were inhibitory. SOR generation also decreased hCG binding. To determine whether SOR may be required for progesterone secretion, dispersed cells were electroporated with antioxidant enzymes [superoxide dismutase (SOD) and catalase (CAT)] and treated with either low (50 ng) stimulatory or high (20 micrograms) inhibitory doses of LH. At 50 ng LH, insertion of SOD or CAT dose-dependently inhibited progesterone secretion. However, at high doses of LH (20 micrograms), which are associated with high levels of SOR, electroporation of SOD or CAT produced the opposite response. This stimulatory response of SOD or CAT on progesterone release was also dose related. These results indicate that SOR may be involved in the mechanisms that stimulate as well as those that inhibit progesterone release. The effect on progesterone secretion appears to be dose related, with small increases associated with stimulation and high levels involved in inhibition of secretion.